Virologists have invested great effort into understanding how the herpes simplex viruses and their relatives are maintained dormant over the lifespan of their host while maintaining the poise to remobilize on sporadic occasions. Piece by piece, our field has defined the tissues in play (the sensory ganglia), the transcriptional units (the latency-associated transcripts), and the responsive genomic region (the long repeats of the viral genomes). With time, the observed complexity of these features has compounded, and the totality of viral factors regulating latency are less obvious. In this review, we compose a comprehensive picture of the viral genetic elements suspected to be relevant to herpes simplex virus 1 (HSV1) latent transcription by conducting a critical analysis of about three decades of research. We describe these studies, which largely involved mutational analysis of the notable latency-associated transcripts (LATs), and more recently a series of viral miRNAs. We also intend to draw attention to the many other less characterized non-coding RNAs, and perhaps coding RNAs, that may be important for consideration when trying to disentangle the multitude of phenotypes of the many genetic modifications introduced into recombinant HSV1 strains.
Introduction
One of the remarkable characteristics of Herpes Simplex Virus (HSV) is its propensity for establishing life-long and all but intermittently quiescent infections in the peripheral nervous system of the host. Involvement of the nervous system in persistence of HSV infection was first described in 1929 (Goodpasture, 1929) , following a series of experiments conducted by the innovatory American pathologist Ernest Goodpasture. In these, Goodpasture demonstrated invasion of the virus into the central nervous system of rabbits via the sensory nerves innervating the site of inoculation. In the following decades, accumulating observations pertaining to herpetic complications following neurosurgery suggested that the virus was residing in the trigeminal ganglion (TG) (Paine, 1964) . By the early 1970s, investigators had recovered infectious HSV from the sensory ganglia of latently-infected mice (Kristensson et al., 1971; Stevens and Cook, 1971) , rabbits (Baringer and Swoveland, 1974; Stevens et al., 1972) , guinea pigs (Tenser and Hsiung, 1977) ,monkeys (Reeves et al., 1976) and humans (Baringer, 1974; Baringer and Swoveland, 1973; Bastian et al., 1972; Plummer, 1973 in neurons (Cook et al., 1974) . These studies impelled the current paradigmatic division of the HSV life cycle into lytic and latent transcriptional states. During the former, the virus's repertoire of greater than 80 genes are robustly expressed, albeit in a temporally regulated manner; during the latter, viral protein expression and transcription from across the viral genome is nearly absent, with only sporadic molecular reactivation events (Feldman et al., 2002; Puga et al., 1978; Stroop et al., 1984) .
In this review, we revisit the science characterizing the viral genetic elements (DNA and RNA) that are of greatest importance to a researcher studying the maintenance of latency of the herpes simplex virus 1 (HSV1), the type species of the Simplexvirus genus and also the most deeply studied virus of the Herpesvirales phylogenetic order. While the behavior and genetic structure of HSV1 are distinct from related viruses such as HSV2, bovine herpesvirus 2 (BoHV2), and varicella-zoster virus (VZV), the genetics of these viruses can be informative in understanding the biology of HSV1, and vice versa. At a cursory level, the approximately 152.2 kDa HSV1 genome can be divided into four regions, two of which occur as duplicated alleles. These regions (see Fig. 1 ) are designated the Unique Long (U L ) region which is flanked by the identical but inverted Repeat Longs (tR L on the terminal end of the genome or iR L on the inner portion of the genome), and the Unique Short (U S ) region which is flanked by the identical but inverted Repeat Shorts (tR S or iR S ). Whereas the unique regions are densely packed with protein-coding genes, the repeat regions appear to include a far greater diversity non-coding RNAs, including long non-coding RNAs (lncRNAs) of elusive function
